Comparative 31P and 1H NMR studies on rat astrocytes and C6 glioma cells in culture.
Rat astroglial cells in primary culture (95% enrichment) and C6 glioma cells were adapted to grow on microcarrier beads. In vivo 31P NMR spectra were collected from cell-covered beads perfused in the NMR tube. The NMR-visible phosphorylated metabolite contents of both cell types were determined using saturation factors calculated from the values of longitudinal relaxation times determined for C6 cells using progressive saturation experiments. On the other hand, the amounts of phosphorylated metabolites in cells were determined from proton decoupled 31P NMR spectra of cell perchloric acid extracts. The results indicate that the NTP and Pi contents of the normal and tumoral cells were similar, whereas the PCr level was higher in C6 cells and the NDP and phosphomonoester levels higher in astrocytes. The comparison of 1H NMR spectra of cell perchloric acid extracts evidenced larger inositol and alanine contents in C6 cells, whereas larger taurine and choline (and choline derivatives) contents were found in astrocytes. The Glu/Gln ratio was very different, 3.5 and 1 in C6 cells and astrocytes, respectively. In both cases, the more intense resonance in the 1H NMR spectrum was assigned to glycine. Based on the comparison of the metabolite content of a tumoral and a normal cell of glial origin, this work emphasizes the usefulness of a multinuclear NMR study in characterizing intrinsic differences between normal and tumoral cells.